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Chemical context
Sphingofungin F [systematic name: (2S,3R,4R,5S,E)-2-amino-3,4,5-trihydroxy-2-methyl-14-oxoicos-6-enoic acid] was isolated from the fermentation broth of Paecilomyces variotii by Horn et al. (1992) . It shows antifungal activity by inhibition of the serine palmitoyltransferase to suppress the early step of biosynthesis of the sphingosines (Zweerink et al., 1992) . The structure of sphingofungin F features a hydrophilic ,-disubstituted -amino acid moiety possessing four contiguous stereocenters, connected to a hydrophobic carbon chain by E-olefin. The title compound, which is equivalent to the hydrophilic part with correct stereochemistry, was provided in the total synthesis of sphingofungin F (Tsuzaki et al., 2015) .
Structural commentary
The molecular structure of the title compound is shown in Fig. 1 . The 1,3-dioxane ring (C1/O2/C3/O4/C5/C6) is in a chairlike conformation with puckering parameters of Q = 0.497 (3) Å , = 169.6 (3)
, ' = 116.8 (16) , Q(2) = 0.090 (3) Å ISSN 2056-9890 and Q(3) = À0.489 (3) Å . The seat of this chair (C1/O2/O4/ C5) is essentially planar with a maximum deviation of 0.0021 (12) Å for O4, and atoms C6 and C3, positioned at the headrest and the footrest, respectively, deviate from the mean plane of the seat by 0.524 (4) and À0.646 (3) Å . The equatorially oriented C5-C15 and C3-C17 bonds make angles with the normal of the Cremer & Pople plane being 63.41 (18) and 63.35 (18) , respectively, while the C1-C9 bond is a little tilted from the ideal equatorial position with an angle of 50.50 (17) due to the ring-fusion system. The oxolane ring (C1/C6/O7/C8/C9), which is cis-fused to the 1,3-dioxane ring, adopts an envelope form with puckering parameters of Q(2) = 0.345 (3) Å and '(2) = 254.7 (4)
. The bridgehead atom C1 deviates from the mean plane of the other four ring atoms by 0.539 (4) Å .
Supramolecular features
In the crystal, an O-HÁ Á ÁO hydrogen bond (O16-H16Á Á ÁO14 i ; Table 1 ) connects the molecules into a chain structure running along the c axis, with a C(10) graph-set motif (Fig. 2) . A weak C-HÁ Á ÁO interaction (C13-H13BÁ Á ÁO7 iv ; Table 1 ) supports formation of the chain. The chains are linked into a sheet structure parallel to (100) by an N-HÁ Á ÁO hydrogen bond (N11-H11Á Á ÁO16
ii ; Table 1 ) which generates a C(8) graph-set motif (Fig. 3) . Weak C-HÁ Á ÁO interactions (C5-H5Á Á ÁO10
iii , C19-H19AÁ Á ÁO4
iii and C13-H13CÁ Á ÁO14 The molecular structure of the title compound, showing the atom labeling. Displacement ellipsoids are drawn at the 50% probability level. Only H atoms connected to N, O and chiral C atoms are shown for clarity. Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y; z þ 1; (ii) Àx þ 2; y À hydrogen bonds enclose an R 4 4 (24) graph-set motif, and the other weak C-HÁ Á ÁO interactions add to the stability of the network (Fig. 4 ). 
Database survey

Synthesis and crystallization
The title compound was afforded in the total synthesis of sphingofungin F from a d-ribose derivative (Tsuzaki et al., 2015) . Purification was carried out by silica gel column chromatography, and colorless crystals were obtained from an ethyl acetate solution under a hexane-saturated atmosphere, by slow evaporation at ambient temperature. M.p. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . C-bound H atoms were positioned geometrically with C-H = 0.95-1.00 Å , and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C). The hydroxy H atom was placed guided by difference maps, with O-H = 0.84 Å and with U iso (H) = 1.5U eq (O). The amide H atom was also placed guided by difference maps, with N-H = 0.88 Å and with U iso (H) = 1.2U eq (N). Computer programs: APEX2 and SAINT (Bruker, 2014) , SHELXS2013 (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) , Mercury (Macrae et al., 2006) , publCIF (Westrip, 2010) and PLATON (Spek, 2009 ). publCIF (Westrip, 2010) and PLATON (Spek, 2009 ).
(+)-N-[(1R,5S,6S,9S)-5-Hydroxymethyl-3,3,9-trimethyl-8-oxo-2,4,7-trioxabicyclo[4.3.0]nonan-9-yl]acetamide
Crystal data Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
